SUMMARY High resolution prometaphase chromosome banding has allowed the detection of discrete chromosome aberrations which escaped earlier metaphase examinations. Consistent tiny deletions have been detected in some well established malformation' syndromes: an interstitial deletion in 15q11/12 in the majority of patients with the Prader-Willi syndrome and in a minority of patients with the Angelman (happy puppet) syndrome; a terminal deletion of 17pl3.3 in most patients examined with the Miller-Dieker syndrome; an interstitial deletion of 8q23-3/24.1 in a large majority of patients with the Giedion-Langer syndrome; an interstitial deletion of lipl3 in virtually all patients with the WAGR (Wilms' tumour-aniridia-gonadoblastoma-retardation) syndrome; and an interstitial deletion in 22qll in about one third of patients with the DiGeorge sequence. In addition, a combination of chromosome prometaphase banding and DNA marker studies has allowed the localisation of the genes for retinoblastoma and for Wilms' tumour and the clarification of both the autosomal recessive nature of the mutation and the possible somatic mutations by which the normal allele can be lost in retina and kidney cells. After a number of X linked genes had been mapped, discrete deletions in the X chromosome were detected by prometaphase banding with specific attention paid to the sites of the gene(s) in males who had from one to up to four different X linked disorders plus mental retardation. Furthermore, the detection of balanced translocations in probands with disorders caused by autosomal dominant or X linked genes has allowed a better insight into the localisation of these genes. In some females with X linked disorders, balanced X;autosomal translocations have allowed the localisation of X linked genes at the breakpoint on the X chromosome. Balanced autosome;autosome translocations segregating with autosomal dominant conditions have provided some clues to the gene location of these conditions. In two conditions, Greig cephalopolysyndactyly and dominant aniridia, two translocation families with one common breakpoint have allowed quite a confident location of the genes at the common breakpoint at 7pl3 and llpl3, respectively.
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In the first phase of clinical cytogenetics, from the introduction of chromosome analysis into the range of laboratory examinations in 1956 to the late 1960s, most numerical and a few structural chromosome aberrations were detected through homogenous chromosome staining The method of mapping a gene by using patients with balanced translocations with common breakpoints was first used for Duchenne muscular dystrophy (DMD) and thereafter for other X linked diseases. This was not purely by chance. Such mapping is easier for the X chromosome because one need not discriminate between two possible breakpoints; the one on the X will be the breakpoint one is looking for and, because of the specific situation of X inactivation, one could select for a small and very specific group of patients: females with an X linked disorder which otherwise almost exclusively occurs in males. If the breakpoint on the X chromosome of an X;autosomal translocation runs through, and thus inactivates, an X linked gene, the carrier would theoretically be heterozygous and thus (almost always) healthy and unaffected. However, depending on the X breakpoint, and possibly also on the size of the autosomal segment attached to the X, an X;autosomal translocation will alter the normally random X inactivation pattern in such a way that the normal X is mostly or exclusively inactivated. Inactivation of the translocation X chromosome would require that both parts of the X (only one containing the presumed inactivation centre on proximal Xq) are inactivated; in addition, there is the risk of the inactivation spreading to the attached autosomal segment(s) resulting in mosaic inactivation and thus in mosaic monosomy of the autosomal segments. For the gene disrupted through the breakpoint on the X, the result is that there is no active allele: one is inactivated through interruption, the other constantly inactivated, a situation similar to hemizygosity in affected males. In disorders with limited survival or reproductive fitness or both, such patients always occur sporadically because an inherited translocation could only come from the mother, and she would have to be affected as well. In addition, the majority of X;autosomal translocations in females lead to ovarian failure. duct. In the case of mutations which do not affect reproduction, the translocation should constantly segregate together with the disorder. Obviously, at least two independent translocations are required which should have one breakpoint in common in order to conclude that the gene could be located at that site. This condition has been fulfilled in two disorders, dominant aniridia and Greig cephalopolysyndactyly. The aniridia gene, however, was already tentatively mapped at 1lpl3 from the WAGR deletion (see above) before the two families with translocations segregating with aniridia with one breakpoint at 1lpl3 in common, but different second breakpoints, were reported.86 87 In Greig cephalopolysyndactyly, a common breakpoint at 7pl3 was found in two translocation families,88 89 and a third family confirming that location recently came to our notice (Grzeschik, 1987 
